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ABTOp Ha aucepTauuoOHHUA TPyA: Xpucummp Xpuctos [loyeB
Tema Ha aucepTaumMoHHUA TpyA: ,[dMHamMuKa Ha ropckuTe noxapu“

UneH Ha Hay4yHOTO Xypu: gou. a-p uHX. MiBan Togopos Toaoopos,

dakynTeT ,[MoxapHa 6e30MacHOCT U 3aliuTa Ha HaceneHneTo" Npu AkagemMus Ha
MBP

Ha ocHoBaHne 3anoeeg Ne OHC-5.1-43/14.07.2026 r. Ha Pektopa Ha
TexHuyeckn yHnBepcuteT — Cohmna cbM Ha3HayeH 3a YreH Ha Hay4HOTo XXypwu rno
npouenypa Ne EM®P81-HC1-061 3a 3awmrta Ha AUCEPTAUMOHHUA Tpyn Ha
Mar. MHXx. Xpuctummup Xpuctos [o4es.

1. KpaTka xapakTepucTuKa Ha AUcCepTaLMOHHUA TPyA

AncepTaunoHHNAT Tpyd Ce CbCTOM OT YBOA, CbBPEMEHHO CbCTOSIHME Ha
npobnema, 5 rnaeu, Hay4YHO-MPUITOXHN U MPUNOXHO-NPAKTUYECKU MPUHOCKM U 5
npunoxeHna. OCHOBHUAT TEKCT € U3NOXEH Ha 225 cTpaHuum n BkovBa 41 ury-
pu B ocHoBHaTta 4acT n 120 durypu B npunoxenusaTta, 18 tabnuuun, 11 doopmynu,
123 HanmeHOBaHUSA Ha NUTepaTypPHN U3TOYHULIN.

2. A3nbnHeHne Ha MMHMMANHUTE HaUuUOHANTHU U3NCKBAHUA NO 4n. 26 oT

3PACPbB n Ha nanckBaHusata Ha BucweTo yunnuue

HokTopaHTbT Xp. [JoyeB e npeactaBun 4 HaydHU nybnmkaumMm Ha aHrnMnUCKn
e31K, OT KOUTO 3 B CbaBTOPCTBO U 1 CaMOCTOATENHO, BCUYKUTE OTnevyaTaHun B
pedepupaHm n nHaekcmpaHn n3gaHna (B cBetoBHM 6a3m gaHHM kato Scopus). Te
My HoOCAT obwo 60 Touykum npu u3mMckBaHU MuHUMyM 30. [lo TO3M HauuH
N3MbNHEHWETO HA MUHMMAITHUTE HaUMOHAIHM U3UCKBaHMs no yn. 26 ot 3akoHa
3a pas3BUTMETO Ha akagemMunyHna cbcTaB B Penybnuka Bbwvnrapus (3PACPB),
KaKTO U Ha BbTPeLHUTE Kputepun B TY ca N3nbIIHEHW.

C uen obekTMBHa OLEHKa Ha CbOTBETCTBMETO, JaHHUTE ca cncrtemMmaTmn3npaHun
B CcliegHaTa CpaBHUTEJIHA Tabnuua, oTpa3dBalla KOJIn4eCTBEHOTO CbOTHOLUEHWNEe
mMexay HOpMaTuBHO U3UNCKYEMUTE U cbakmqecm NOCTUTHATUTE NOKa3aTeJyIn Ha
OOKTOpaHTa.



pyna ot CbaobpxaHue MwuHmanHm dakTnyecku
nokasarenu N3NCKBAHWN TOYKM MO TOYKM MO
rpynu nokasatenu 3a nokasartenu
akagemMmuyHarta Ha KaHougaTta
AnbXxHocT ,JokTop*
A lNokasaten 1 50 50
b lMokasaTen 2 30 60

3. AKTyanHocCT Ha pa3paboTBaHusA B AUCepPTaLMOHHUSA Tpya npobrnem

Bb3HUKHanNUTe TropckM noXapu Yy Hac npe3 nocrnegHuTe  roavHu
npeactaBnsaBaT Cepuvo3Ha OMacHOCT 3a MKOHOMMKaTa, obwecTBOTO, doriopaTa,
dhayHaTa n okonHaTa cpefa B P bunrapus. lNpeknte wetn OT ropckn noxapu B
bbnrapma ca HapacHanu noBevye OT OcCeM NbTUM CpeaHo 3a nocrnegHute 15
roonHn, coum aHanma Ha WWF bbnrapus, KOUTO CTbMBa BbPXY AaHHM Ha
N3nbnHutenHata areHuma no ropute (MAIN). O6wmaTt um pasmep 3a nepuoa
2011-2025 r. poctura 45,8 mnH. nB., KaTto 6nMn3o 38% OT cymaTa ce AbJTKU Ha
wetute npes 2025 r. Hag 90% ot cymaTta 3a 2025 r. nbK ce AbimkM Ha ocobeHo
TeXKunsa noxap B ['NMpuH, KOUTO CTpyBa Ha AbpXasaTa Hag 17 MIH. nB.

Mpe3 2025 r. bvnrapua e cpen 10-Te Ham-3acerHaTtn OT FOPCKU MOXKapw
Abpxasu B EBponenckus cbio3 (EC) kaTo npoueHT oT Teputopusita cn. CTpaHaTa
HW1 rybu okono 300 000 gekapa ropu, KaTo rofnsiMa 4acT OT TSX Ca B 3alUTeHU
TepuTopun B obxBaTta Ha eBponenckata mpexa "Hatypa 2000".

ToBa co4yaTt gaHHuM OT opuumaneH ognt Ha CMeTHaTa nanarta, no3oBasall, ce
Ha EBponenckaTa nHdgopmaumoHHa cuctema 3a ropcku noxapu EFFIS.

B cbLoTO Bpeme ce HaGnogasaT peavua Nnponyckyu B HopMaTuBHaTa ypeaba
3a MpeBeHUMs U raceHe Ha TOPCKU MoXapw, Mponycku B KOHTpona npwu
yrpaBrneHNeTo Ha ropuTe, HEOCUTypeH [OoCTaTbyeH (UHAHCOB pecypc 3a
onasBaHe OT NnoXapu, 1 Op., KOUTO NPaBAT HAaCTOSALOTO U3CneaBaHe akTyarHo U
3Ha4YNMO.

Ha 6a3a 3agbnboyeH aHanu3 Ha pasrnegaHuTe nUTepaTypHU WU3TOYHULN,
NpaBUNHO e hopmMynupaHa LenTta Ha AucepTaLNoHHUAT Tpyd U ca noctaBeHu 4
OCHOBHW 3aJauMu.

4. CboTBeTCTBME Ha wu3bpaHaTa MeToAMKa Ha wu3cnegBaHe C
nocraBeHaTa Len v 3agadvm Ha AMcepTauMoOHHUA TPYA.

[OnHamnkata Ha ropckuTe no)apu npeacTaBnsiBa CNOXeH MHOrogakTopeH
NpoLec, KOETO U3NCKBA MpuUNaraHeTo Ha pasnuyHM Hay4yHU MeToau OT pPasfivyHu
obnacTtu Ha No3HaHUeTO.



3a ycnewHoTo pellaBaHe Ha 3agaynTe, NocTaBeHW B AUCEPTALMOHHUS TPYA,
€ M3MNon3BaHa KOMMMEKCHA M3crnegoBaTenicka MEeTOAONOrusl, KOSTO BKIOYBA
cbyeTaBaHe Ha MeToaM 3a CTaTUCTMYECKM aHanus, oueHka W MporHo3a,
eKcrnepvMeHTanHn uscrnefBaHusl, matematmdecka obpaboTka Ha nonydeHuTe
pesynTaTtu, UHXeHepHO ModenvpaHe U HOpMaTMBEH aHanus.

5. KpaTka aHanuMTM4YHa XxapakTepucTMKa Ha AUCepTauMOHHUSA TpyAa WM
OLEeHKa Ha A[AO0CTOBEpPHOCTTa Ha MaTepuaria, BbpXy KOMWTO ce rpagar
NPUHOCUTE Ha ANCepTaLUOHHUA TPYA.

Kato avnrorognweH cnyxuten B HIMAMNBC, no-kbCHO nNpenmMeHyBaH B
,LIeHTBbp 3a nscnegsaHuna n exkcneptnan” npu MNANB3H, nHx. [lJoueB e 3ano3HaT B
AeTtannu c HopmatmBHaTa 6a3a, 3acsralla npeBeHUusiTa N raceHeTo Ha noxapute
y Hac.

ToBa sICHO, ce BWXAa OT npeacrtaBeHaTa MHopmauna n aHanus B rnasa 1.
AHanus Ha noxapHaTa obcTaHoBka B ropute Ha bbnrapys m oueHka Ha
cuctemata 3a noXapeH MeHUIXKMBbHT, rmasa 2. OnpegensiHe vHAEKCUTe Ha
Mece4yHa W OEeHOHOLIHA CEe30HHOCT Ha ropckute noxapu B bbnrapus, rnasa 4.
NHTerpnpaHa KOMyHVKaLMOHHA apXMTEKTypa 3a pearnpaHe npu ropcku noxapu B
Bonrapus n rmaea 5. AHanuM3 Ha HopmaTuBHaTa ypeaba, pernameHTupaila
AenHOCTTa Mo NpeBeHLUNA U raceHe Ha ropcku noxapuv B bunrapua ot AT.

3a uenta Ha u3cneaBaHETO € W3Mofi3BaHa M aHanuaMpaHa HanudHata
nHdopmaunsa B 6asata AaHHM Ha aBTOMaTu3MpaHaTa MHGOPMaLUNOHHA cUcTemMa
AUNC ,Mpounswectena” kbm ONB3H-MBP.

Tae o6pa60TeHa [0 ornpeaeried sua, Taka 4ye fa e yno6Ha 3a NpunoxxeHmnte
cTaTncTtn4eCkmn MeTon 3a oLueHKa Ha pPUCKa B pa3yinvHn obnactu ot PE'bJ'IFapI/IFI n
LUUKITMYHNA XapaKTep Ha Bb3HUKHAINMTe noXxapwu no meceun y Hac.

B Tasun BPb3Ka aBTOPbT Ha OT e NU3y4HnIs1 N aHanmnanpan npuiioxXeHNeTo Ha
cTaTUCTUYECKNTE MeToau: Ha OOWUKHOBEHUTE cpeaHn apuTtMeTu4HMn U Ha
KOopurnpaHmte cpegHun, Kakto M Ha MeToauTe 3a. XapMOHUYEeH W CreKkTpalrieH
aHarnum3n.

Ha 06asata Ha npuetute no HaTaTbK METOAM € OLEHEeH WHOEKCHbT 3a
LIMKNUYHOCT Ha Bb3HMKBAHE Ha noXxapuTte no meceuu 3a 1 roguMHa, No 4acose B
[IEHOHOLLMETO 3a onpeaerneH nepuoa oT Bpeme.

Mony4yeHnTe pe3ynTaT ca NpeacTaBeHu NogpoOHO B TabnuyeH u rpadpuyeH
BWA, U HA Ta3n OCHOBA Ca HanpaBeHW peanLa BaXKHU M3BOAM 38 Bb3HMKBAHETO Ha
noXapuTe y Hac, KOETO € HECbMHEH Hay4YHO-MPUIOXEH NPUHOC Ha AOKTOpaHTa.

B rmaBa TpeTa e npeacTaBeHO M3BBbPLUEHOTO EKCNEPUMEHTANHO U3cneaBaHe
Ha pasnM4yHM Mo BN FOPCKM NOCTESKN HAa OCHOBA Ha LUMPOKOMMCTHA M UITONMCTHA
AbpBECUHA.



3a uenta e paspaboTeH cTeHO B u3cnegoBarterickata nabopatopusa Ha
dumpma ,O-nnoc’, KbAeTo ce npoBeaoxa 8 onuta C pPasfMYHU FOPCKU NOCTENKM.
CTeHObT NpeacTaBnaBa MpexecT Kyb ¢ paamepu 28 cm x 28 cMm x 28 cMm, C Kyxa
cpegHa 4acT — B KOSAATO Ce MOCTaBAT B HAcuneH Bug Nnpobu OT ropCKUTE HACTUMKK
c Terno 60 g. TemnepartypaTta ce namepsa 4pe3 16 TepmMoaBONKN, MOHTUPAHWN MO
CTEHUTE Ha KyOa.

3a unamepBaHeTo ca u3nonseaHu ouwe Tepmokamepa FLIR E40 n UHF
pagjapHa cuctemMa — KOATO u3MmepBa UHTeH3uTeTa (B dB) Ha obpaTHO pascesHus
CUrHan c TeyeHne Ha BpemMeTo. KrovoB acnekT Ha eKcnepuMeHTanHna gusanH e
CUHXPOHN3MPAHETO Ha BCUYKN NOTOLM OT AaHHW.

[aHHUTEe OT TepMOoOBOWKUTE, TepMoKamepata W pajapHata cuctema ce
3anuceaT BbB (haiin Ha koMnioTbp Npe3 10 s — oT HayanoTo Ha onuta Ao 8 min.

Mony4yeHuTe pesynTatv ca npeacTaBeHn noapobHo B TabnuyeH u rpaduyeH
BUO, W Ha Ta3n OCHOBAa Ca HanpaBeHW peaulia BaXHW M3BOAM 3a CKOPOCTTa Ha
pa3npocTpaHeHne Ha noXap B ropcka NnocTurka, AvenekTpuyHaTa npoHnLaeMocT
M  BNUSHMETO Ha BraAXHOCTTA Ha HacTWikaTa BbpXy CKOPOCTTa Ha
pasnpocTpaHeHue, 1 ap.

HecbMmHeHO nposegeHnTe ekcrnepumeHTarnHun macrneaBaHnda ca B OCHOBaTa
Ha noJjiydeHnTe Hay4HO-NMpuno>xXH nNpnMHOCKU OT OOKTOpPpaHTA, KaTo Han-3Ha4YUMK oT
TAX Ca:

- npOBeﬂ,eHl/lTe na3cneaBaHnAa 3a rnosegeHmeTo rNMpu Ha rnoXxap Ha eaHopoaHun
n HeeaHOPOAHUN TOPCKN NMOpPUBHU NMOCTUIKA CE€ U3BBbPLUBAT 3a NbPBU NbT B
5bnrapm;| n Cca OpUrMHarnHm no cBoATa CbLLUHOCT.

- Haqua HOBOCT npegcraBsiiaBa MpeanoXeHnAT obemeH mMeTO4 3a
onpependHe CKOpoCTTa Ha pa3rnpocTpaHeEHUE Ha NoXKapa

-HayyHa HoBoOCT € YCTaHOBSIBAHETO Ha  3aBMCMMOCTU  MeXxay
ANENEeKTPUYHMUTE XapaKTEPUCTUKN Ha roOpMMnUS Matepuan n BeposTHOCTTa
3a Bb3HWKBAHE 1 Pa3BUTME HA FOPCKM Nnoxap.

B rnaBa 4erBbpTa. WHTErpupaHa KOMyHWKALMOHHA apxuTekTypa 3a
pearnpaHe rnpu ropckn noxapwn B bbnrapusi e npeanoxeHa 3 KOMMOHEHTHa
cuctemMa OT CbLleCcTByBalLUM KOMMOHEHTU: HaszemHu Bb3nm Ha TETRA (rmac wu
HUCKOCKOPOCTHM AaHHW);UAV-LTE peneta (ppoHTOBa Mpexa 3a gaHHu) UAV-
LTE peneta (dbpoHTOBa Mpexa 3a AaHHuW); L/Ka — neHToB caTtenuteH 6ekxon.

MpennoxeHaTta apxUTekTypa e npoekTupaHa aa npeoornee yCTaHOBEHWUTe
MPOMNYyCKM B CblLUECTBYBALUMTE CUCTEMM 3a KOOPAMHALMSA MexXay Cryxoute,
OTrOBOPHM 3a pearvpaHe npu ropcku noxapwu.

3Ha4YeHMEeTO Ha Tasn KOHLUENUMS Ce CbCTOM B HEMHUA UHTErpupaH, yCToN4YmB
AN3anH, KOUTO rapaHTupa onepaTtMBHa CbBMECTUMOCT N BUCOKOCKOPOCTEH MOTOK
OT OaHHM B TPyAHW cpeaun. Tasm xmbpuaHa mpexa oT 6e3nMNoTHU NneTaTesnHu
anapaTtu, HaseMHM anapatM M CNbTHUMUW, NPeAcTaBnsBa pellaBalla CTbhka

Hanpepq 3a 6bnrapckuTe crykbm 3a cnewHa NOMOLL,.
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3a anpobupaHe Ha HanpaBeHOTO MNPeanoXeHMe ca WU3BbPLUEHN MPEXOBU
cumynauum, KOMTO Aa Banuaupar npeanoXxeHarta MHOrOCNonHa KOMyHUKaLMOHHA
apxXuTekTypa KaTo BWUCOKOEMEKTMBHO pelleHMe 3a MOoAepHM3MpaHe Ha
cnocobHocTuTe Ha bbnrapua 3a pearvpaHe npu ropcku noxapwu. B pesyntat Ha
ToBa ca nonyyeHn — 56% HamaneHue Ha CpegHOTO BpPEME 3a peakums npu
MHUMAOEHTN U CUTYPHOCT Ha Bpb3KaTa no Bpeme Ha noxapu Hag 99,7%.

Taka HanpaBeHOTO MpPeanoXeHne wuma onpedeneH Hay4yHO-MPUIOXKEH
NPUHOC.

N3BbplleHnaT nogpobeH aHanu3 Ha HopmaTtmBHata 6asa M HanpaBeHuTe
npeanoXeHusi, OTHOCHO NpeBeHUMSATa N raceHeTo Ha ropckuTe noxapu, NnogpobHo
OnucaHu B rnaea 5 Ha gncepTaunoHns Tpyn npuemam KaTto NpUHOCK C NPUITOXKEH
Xapakrep.

[MpencrtaBeHNAT ancepTaumoHeH Tpya e 3aabnbovyeHo Hay4yHO u3cneaBaHe,
KoeTo no dpopma M CbabpXaHWe OoTroBaps Ha oduuuanHuTe M3UCKBaHUA 3a
npngobmnBaHe Ha obpasoBaTenHaTa M HayyHa cTeneH ,[40KTop“, onpenenieHn B
Penybnuka bBbnrapusa. AHanm3bT My MOKasBa, 4e aBTOpbT MpuTexasa
3a4bnbo4YeHNn TeopeTMYyHM 3HaHWA MO CbOTBETHaTa HayyHa CcneuuanHocT u
CMOCOBHOCTN 3a CaMOCTOATESTHM Hay4yHWU mnscnensaHus. ucepTaumMoHHUAT Tpya
CbAbpXa peavua  HayyHO-MPUITOXKHW  pe3ynTaTh, KOWUTO npeacraBnasart
OpuUrMHaneH NpPUHOC B HayKaTa M NpakTukarTa.

6. MpuHocwH

MpenctaBeHnte Ha cTp.210 OT gucepTauMoHHUS Tpya (M B aBTOpedeparta
Ha cTp.28) 4 Ha Bpon NPMHOCK NpMemMam KaTo HayYHO-MPUMNOXHU, a Te3N Ha CTp.
211 (n B aBTOpedepaTa Ha cTp.29) — 5 3a NPUNOXHN.

7. OueHKa 3a CTeneHTa Ha JIMYHOTO yyactne Ha AOuceptaHTa B
npuHocuTe.

JNIMYHMAT NpUHOC Ha kaHamaaTa e 6e3cnopeH, 3HadYMM U JoKa3yeM KakTo Ypes
NONy4YeHNTEe OPUTMHANHM Hay4YHU pe3ynTaTu, Taka N Ype3 KOHKPETHU NPaKTUYeCKM
peLLeHuns.

8. MpeueHkKa Ha Nny6nuKauumTe No AUcepTaUMOHHUA TPyA.

OCHOBHM MOCTUMXEHUST W pe3ynTaTu OT AucCepTaumoHHMa Tpya ca
nyonukyBaHu B 4 6posi HAy4HU CTaTuK, OT KOUTO 1 Bpon e camocTodATeNHa.

Bcuukn nybnvkauum no TemaTtukaTa Ha JOKTOPCKUA Tpya ca AoKnagBaHW Ha
MexayHapoaHu HaydHu dpopymu — International Conference on ‘Communications,
Electromagnetics and Medical Applications’ (CEMA’24) wn (CEMA’25),
MHOEKCUPaHU B SCOpUS M MO  TO3M Ha4MH Ca CTaHann U3BECTHU Ha Hay4yHaTa
obLHoCT.



9. OueHKa Ha CbOTBETCTBMETO Ha aBTopedeparTa.

ABTOpedepaTbT € CbCTaBeH CbINacHO U3NCKBaAHUSATa U OTpa3siBa KOPEKTHO
M B HeobxoaMmaTa CTeneH CbObp)XaAHMETO Ha AUCepPTaLUOHHUS Tpya W
NPeTEHUNNTE 33 HAYYHO-NPUMNOXKHUTE U NPUIOXHUTE MYy NMPUHOCHK.

10. Benexku.
3abensasBaT ce peavua HETOYHOCTU OT pedaKUMOHEH XapaKTep, a UMEHHO:

Ha ctp.48 B auceptaumoHHus Tpya BbB dopmyna (1.2.1) e ponycHaTa
NpaBoMMCHa rpellka B 3HameHaTend — Tam TpsbBa fga yvacTBa oxpaHsemaTa
nnow, a He onoxapeHata MroLl, KOeTO € O4YeBMAHA HETOYHOCT, Tbh KaTo
npegcraBeHUTe No-4osy pesyntaTu ca KOPEKTHO MOSTyYeHM.

Ha ctp.16 — B Kpasa Ha 19 Bek n Ha4vanoTto Ha 20 Bek; Ha CTP.28 - CbLLOTO; B
3arnaBmeTo Ha T1abn.1.1.5 — Ha cTp.44 n noag Tabnuuata Ha cTp.45 — 3 NbTU Cce
nosTaps B kpasa Ha 19, uenunsa 20 n Ha4anoTo Ha 21 Bek.

11. 3aknoyeHue:

Nmankn npenBuag  ropevsnoXeHoTo, AaBaM MOSIOKUTENHa OueHKa Ha
AncepTaunmoHHMa Tpya Ha Tema JlMHamuka Ha ropckuTe noxapu®, n npenopbyBam
Ha yBa)XaeMOTO Hay4yHO Xypu Oa npucbau Ha uHX. Xpucummp Xpuctos [Jo4yeB
obpasoBartenHarta u Hay4yHa cTeneH ,J0KTop” B obnacT Ha Bucwe obpasoBaHue 5.
, 1 EXHUYECKM  HayKn”, npodeCUoHanHo HanpasBneHue 5.1. MawwunHHo
NHXXeHepcTBOo, [JoKTopCcKa nporpama ,MexaHuka Ha onymaunTe”.

21.09.2026 . UneH Ha XypuTo:



REVIEW
of the dissertation “Dynamics of Forest Fires”

under the procedure for acquisition of the educational and scientific
degree “Doctor”

Field: 5. Technical Sciences
Professional Field: 5.1. Mechanical Engineering
Doctoral Program “Fluid Mechanics”

Author of the dissertation: Hrisimir Hristov Dochev
Thesis Topic: “Dynamics of Forest Fires”

Member of the scientific jury: Assoc. Prof. Dr. Eng. Ivan Todorov Todorov,
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Pursuant to Order No. ONS-5.1-43/July 14, 2026, issued by the Rector of the
Technical University of Sofia, | have been appointed as a member of the Academic
Jury under Procedure No. EMF81-NS1-061 for the defense of the dissertation by
M.Eng. Hristimir Hristov Dochev.

1. Brief Description of the Dissertation

The dissertation consists of an introduction, a review of the current state of the
problem, 5 chapters, scientific-applied and applied-practical contributions, and 5
appendices. The main text spans 225 pages and includes 41 figures in the main
body and 120 figures in the appendices, 18 tables, 11 formulas, and 123 references.

2. Compliance with the minimum national requirements under Article 2b
of the ZRASRB and the requirements of the university

Doctoral candidate Hr. Dochev has submitted 4 scientific publications in
English, 3 of which are co-authored and 1 authored independently, all published in
peer-reviewed and indexed journals (in global databases such as Scopus). These
publications earn him a total of 60 points, exceeding the required minimum of 30.
Thus, the minimum national requirements under Article 2b of the Law on the
Development of Academic Staff in the Republic of Bulgaria (LDASRB), as well as
the internal criteria of the Technical University, have been met.

To ensure an objective assessment of compliance, the data have been
organized into the following comparative table, which reflects the quantitative ratio
between the legally required indicators and those actually achieved by the doctoral
candidate:



Group of Content Minimum Required Candidate’s
Indicators Points by Indicator Actual Scores
Group for the by Indicator
Academic Position of
“‘Doctor”
A Indicator 1 50 50
B Indicator 2 30 60

3. Relevance of the Problem Addressed in the Dissertation

The forest fires that have occurred in Bulgaria in recent years pose a serious
threat to the economy, society, flora, fauna, and the environment in the Republic of
Bulgaria. Direct damages from forest fires in Bulgaria have increased more than
eightfold on average over the past 15 years, according to an analysis by WWF
Bulgaria based on data from the Executive Forestry Agency (EFA). The total cost
for the period 2011-2025 amounts to 45.8 million leva, with nearly 38% of that
amount attributable to damage in 2025. More than 90% of the 2025 figure is
attributable to the particularly severe fire in the Pirin Mountains, which cost the state
over 17 million leva.

In 2025, Bulgaria ranks among the 10 European Union (EU) countries most
affected by wildfires in terms of percentage of its territory. Our country loses about
300,000 decares of forest, a large portion of which is located in protected areas
within the European “Natura 2000” network.

This is according to data from an official audit by the National Audit Office,
citing the European Forest Fire Information System (EFFIS).

At the same time, there are a number of gaps in the regulatory framework for
the prevention and suppression of forest fires, shortcomings in forest management
oversight, insufficient financial resources allocated for fire protection, and other
issues, all of which make this study timely and significant.

Based on an in-depth analysis of the reviewed literature, the objective of the
dissertation has been correctly formulated, and four main tasks have been set.

4. Consistency of the selected research methodology with the objective
and tasks of the dissertation.
The dynamics of forest fires represent a complex, multifactorial process, which
requires the application of various scientific methods from different fields of
knowledge.

To successfully address the objectives set forth in the dissertation, a

comprehensive research methodology was employed, which includes a
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combination of methods for statistical analysis, assessment, and forecasting;
experimental studies; mathematical processing of the obtained results; engineering
modeling; and normative analysis.

5. A brief analytical description of the dissertation and an assessment of
the reliability of the material upon which the dissertation’s contributions are
based.

As a long-time employee of the National Institute for Fire Prevention and Fire
Safety (NIPFPS), later renamed the “Center for Research and Expertise” under the
General Directorate for Fire Safety and Civil Protection (GDPSCP), Eng. Dochev is
thoroughly familiar with the regulatory framework governing fire prevention and
firefighting in Bulgaria.

This is clearly evident from the information and analysis presented in Chapter
1, “Analysis of the Forest Fire Situation in Bulgaria and Assessment of the Fire
Management System,” and Chapter 2. Determination of the Monthly and Daily
Seasonality Indices for Forest Fires in Bulgaria, Chapter 4. Integrated
Communication Architecture for Forest Fire Response in Bulgaria, and Chapter 5.
Analysis of the Regulatory Framework Governing Forest Fire Prevention and
Suppression Activities in Bulgaria by the DT.

For the purposes of this study, the available information in the database of the
automated information system (AlS) “Incidents” of the General Directorate for Fire
Safety and Civil Protection (GDPSCP) under the Ministry of the Interior (Mol) was
utilized and analyzed.

This data was processed in a specific format to facilitate the application of
statistical methods for risk assessment in various regions of Bulgaria and to account
for the cyclical nature of fires occurring by month in the country.

In this regard, the author of the thesis studied and analyzed the application of
statistical methods: simple arithmetic means and adjusted means, as well as
methods for harmonic and spectral analysis.

Based on the methods adopted below, the cyclicality index of fire occurrences
was assessed by month over a one-year period and by hour of the day over a
specific time period.

The results are presented in detail in tabular and graphical form, and on this
basis, a number of important conclusions have been drawn regarding the
occurrence of fires in Bulgaria, which constitutes an undeniable scientific and
applied contribution by the doctoral candidate.

Chapter Three presents the experimental study conducted on various types of
forest litter composed of broadleaf and coniferous wood.



For this purpose, a test rig was developed in the research laboratory of the
company “F-Plus,” where eight experiments were conducted using different types
of forest litter. The test rig consists of a mesh cube measuring 28 cm x 28 cm x 28
cm, with a hollow center into which 60 g of loose forest litter samples are placed.
Temperature is measured using 16 thermocouples mounted on the walls of the
cube.

A FLIR E40 thermal camera and a UHF radar system—which measures the
intensity (in dB) of the backscattered signal over time—were also used for the
measurements. A key aspect of the experimental design is the synchronization of
all data streams.

The data from the thermocouples, the thermal imaging camera, and the radar
system were recorded to a computer file every 10 s—from the start of the
experiment until 8 min.

The results are presented in detail in tabular and graphical form, and on this
basis, a number of important conclusions have been drawn regarding the rate of
fire spread in forest litter, dielectric permittivity, and the influence of litter moisture
content on the rate of spread, among other factors.

Undoubtedly, the experimental studies conducted form the basis of the
doctoral candidate’s scientific and applied contributions, the most significant of
which are:

- The studies on the fire behavior of homogeneous and heterogeneous forest
fuel beds were conducted for the first time in Bulgaria and are original in
nature.

- The proposed volumetric method for determining the rate of fire spread
represents a scientific innovation.

- A scientific novelty is the establishment of relationships between the
dielectric properties of combustible material and the probability of a forest
fire occurring and spreading.

In Chapter 4, “Integrated Communication Architecture for Forest Fire
Response in Bulgaria,” a three-component system composed of existing
components is proposed: TETRA ground stations (voice and low-speed data); UAV-
LTE relays (front-line data network); UAV-LTE relays (front-line data network); L/Ka-
band satellite backhaul.

The proposed architecture is designed to address the identified gaps in existing
coordination systems among the agencies responsible for forest fire response.

The significance of this concept lies in its integrated, resilient design, which
ensures interoperability and high-speed data flow in challenging environments. This
hybrid network of unmanned aerial vehicles, ground-based platforms, and satellites
represents a crucial step forward for Bulgarian emergency services.



To test the proposal, network simulations were conducted to validate the
proposed multilayer communication architecture as a highly effective solution for
modernizing Bulgaria’s forest fire response capabilities. As a result, a 56%
reduction in the average response time to incidents and a connection reliability of
over 99.7% during fires were achieved.

The proposal thus made has a definite scientific and practical contribution.

| consider the detailed analysis of the regulatory framework and the proposals
made regarding the prevention and suppression of forest fires, as described in detail
in Chapter 5 of the dissertation, to be contributions of an applied nature.

The presented dissertation is an in-depth scientific study that, in form and
content, meets the official requirements for the award of the educational and
scientific degree of “Doctor,” as defined in the Republic of Bulgaria. An analysis of
the thesis demonstrates that the author possesses in-depth theoretical knowledge
in the relevant scientific field and the ability to conduct independent scientific
research. The dissertation contains a number of scientific and applied results that
represent an original contribution to science and practice.

6. Contributions

| consider the four contributions presented on page 210 of the dissertation
(and in the abstract on page 28) to be scientific, and the five contributions on page
211 (and in the abstract on page 29) to be scientific and applied.

7. Assessment of the Degree of the Candidate’s Personal Contribution to
the Contributions.

The candidate’s personal contribution is indisputable, significant, and
demonstrable both through the original scientific results obtained and through
specific practical solutions.

8. Assessment of the publications related to the dissertation.

The main achievements and results of the dissertation have been published in
four scientific articles, one of which is an author-only publication.

All publications on the topic of the doctoral dissertation have been presented
at international scientific forums—the International Conference on
“‘Communications, Electromagnetics, and Medical Applications” (CEMA’24) and
(CEMA’25)—indexed in Scopus and have thus become known to the scientific
community.

9. Assessment of the Abstract’s Compliance.

The abstract has been prepared in accordance with the requirements and
accurately reflects, to the necessary extent, the content of the dissertation and the
claims regarding its scientific and applied scientific contributions.



10. Comments.
A number of editorial inaccuracies have been noted, namely:

On page 48 of the dissertation, in formula (1.2.1), there is a spelling error in the
denominator—it should refer to the protected area, not the burned area, which is an
obvious inaccuracy, since the results presented below were correctly obtained.

On page 16—at the end of the 19th century and the beginning of the 20th
century; on page 28—the same; in the title of Table 1.1.5—on p. 44 and below the
table on p. 45—the phrase “at the end of the 19th, throughout the 20th, and at the
beginning of the 21st centuries” is repeated three times.

11. Conclusion:

In light of the above, | give a positive evaluation of the dissertation titled
“‘Dynamics of Forest Fires,” and | recommend that the esteemed academic jury
award Eng. Hrisimir Hristov Dochev the educational and scientific degree of
“‘Doctor” in the field of higher education 5. “Technical Sciences,” professional field
5.1. Mechanical Engineering, Doctoral Program “Fluid Mechanics.”

September 21, 2026 Member of the jury:



